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Macroseismic Data 





Taking the “I” out of “Intensity” 



Archival Sources 





16 December 1811 Mainshock: 
Consensus Intensities 



16 December 1811, Dawn Aftershock 



23 January 1812 Mainshock 



7 February 1812 Mainshock 



Bakun Method 

•  Develop regional intensity 
attenuation relation from 
calibration events 

•  For grid of trial epicenters, 
fit MMI(r), determine 
misfit, magnitude 

•  Optimal solution  
preferred magnitude/
location 

•  “Model 1” vs “Model 3” 



Magnitude Range 

• December: 6.7 – 7.1 (6.9) 
• dawn a/s: 6.3 – 6.9 (6.6) 
• January: 6.7-7.1* (6.9*) 
• February: 6.8-7.5 (7.1) 

Hough and Page, JGR 2011 



vs Hough et al. (2000) 



Near-field MMI? 







MMI Variability 



M6.8 M7.0 
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“Issues”
• Revisited 1811-1812 MMIs, not 

calibration events
• Site response biases (settlement 

patterns)
• Calibration events limited

   Reconsider key calibration events
   Insights from DYFI data (recent events)



CEUS Event Heirarchy
• 2008 Mt. Carmel (5.2):  Rfelt ~ 1000 km
• Mineral, VA (M5.8): Rfelt ~ 1500 km
• 1925 Charlevoix (M6.2): Rfelt ~ 1500+ 

km

• 1895
• 1886
• 1811-1812



 
5.2 ≤ M ≤ 6.2  
 



1895 Charleston, MO



1886 Charleston, SC





1925 1935



“There was no connection between the tremor felt over 
the Eastern half of the country and the more intense 
one at Helena, Mont, he said.  The Helena shake was 
intense within a ten-mile radius of the city, while the 
Eastern tremor was of moderate intensity over an area 
of several thousand square miles”  
New York Times, November 2, 1935



CEUS Event Heirarchy
• 2008 Mt. Carmel (5.2):  Rfelt ~ 1000 km
• Mineral, VA (M5.8): Rfelt ~ 1500 km
• 1925 Charlevoix (M6.2): Rfelt ~ 1500+ 

km

• 1895  M5.8
• 1886   M7
• 1811-1812   M7


